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(54) Still camera 



(57) A still camera (1 ) is provided with an area image 
sensor tor obtaining digital image data, an LCD view- 
finder (12), components tor photographing image 
frames on a photo filmstrip in response to a shutter re- 
lease operation, and a memory for storing the image da- 
ta The image data of one frame is written in the memory 
synchronously with each shutter release operation. In 
association with the image data of one frame, an ID code 
of the filmstrip and a frame number of the photographed 
image frame corresponding to the image data are writ- 



ten in the memory. Based on the data written in the 
memory, the display device (12) can display a still image 
of the image frame photographed on the filmstrip, ac- 
companied with the frame number of the photographed 
image frame. The still camera (1 ) may be connected to 
a personal computer to transfer the data written in the 
memory to a memory of the personal computer, for dis- 
playing a still image of the photographed image frame 
along with the ID code and the frame number on an ex- 
ternal monitor, or for making a hard copy of the photo- 
graphed image frame. 



CM 

lO 
00 



lU 



FIG. 3 



8a 




FILM TRANSPORT ^ 
MECHANISM ~ 



MAGNETIC 
RKAD/WBITB 
CKT 



^27 



"1 LENS DRIVER h--' 



EXPOSURE I 
CONTROL CKT [ 



23 

^PBOQRAM ROM I 
DATA ROM I 



/20 



FILM - PHOTO 
CONTROLLER 



31 



SENSOR INPUT 
SUBJECT 
BRIGHTNESS 
& 

DISTANCE 



MANUAL OPERATION 
SIGNAL INPUT 



1^32 



ZOOM 




IMAGE SENSOR 
DRIVER 

^ 



DIGITAL 
IMAGING 
CONTROLLER 



IMAGE SIGNAL 
PROCESSING 
CKT 

? 

A1 



A/D 



"T 
A2 



IMAGE DATA 
PROCESSOR 



^^1-*{ram}-^29 

i FONT ROM 

^ CONNECTOR [ | 
MEMORY CARD | 



A4 



I BUFFER MEMORYj«- 
A6 



I/O 



T 

A? 



15 



AS 



BUILT - IN 
MEMORY 



-48 



45 



-12 



Prbited by Jouve, 75001 FWRIS (FR) 



BNSDOCID: <EP ^Oe51274AlJ_> 



1 



EP 0 851 274 A1 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a portable still cam- 
era, and more particularly to a still camera which can 
photograph high-definition image frames on a silver-salt 
filmstrip and simultaneously pick up digital image data 
of each frame through an image sensor. 

2. Background Arts 

A wide variety of digital still cameras or electronic 
still cameras have been developed and brought in the 
market, as IC memories are getting higher capacity and 
getting more compact. The digital still camera picks up 
photoelectric image signal from a still image through a 
solid state Imaging device, such as a CCD image sen- 
sor, and converts the image signal into digital image da- 
ta to write it in a memory. The image data written in the 
memory can be processed in many ways instantly For 
example, it is possible to transfer the image data to a 
peripheral apparatus for image processing like a per- 
sonal computer, or to a video printer for making a hard 
copy. 

On the other hand, still cameras that photograph 
still images on silver-salt photo film are well known. In 
these film-photo cameras, images are photochemically 
fixed on the photo film that has a higher resolving power 
even in comparison with the state-of-the-art imaging de- 
vice with large scale highly integrated pixels. In view of 
the density gradation and the dynamic range, the silver- 
salt photo film is superior to the imaging device, so that 
a high quality stiti image is obtained by use of the photo 
film without the need for an expensive camera. 

In order to obtain as high quality image by the digital 
still camera as available by the film-photo camera, the 
digital still camera must have a large scale highly inte- 
grated imaging device, and a large capacity memory for 
storing enormous amount of image data that is obtained 
through the imaging device, i.e. at least 1 megabyte per 
frame, and 40 megabytes for 40-exposure filmstrip. As 
a result, the scale and the cost o1 the digital still camera 
are both raised. It may be possible to compress the im- 
age data before storing, in order to save the memory 
capacity. However, once the image data is compressed, 
it is hard to reproduce the high quality image data from 
the compressed data even through an advanced image 
processing. 

On the contrary, the film-photo camera can photo- 
graph high quality still images at a low cost, but the im- 
age on the photo film cannot be directly processed. For 
the image processing, it is necessary to convert the pho- 
tographk: image into electric image data through an 
electric viewer or a scanner. 

Since a wide spread photo filmstrip can take 12 to 



40 frames, an enormous memory capacity is necessary 
to store image data as an image file in order to maintain 
the high quality of the image, even while the image data 
is obtained from a single filmstrip through the scanner 

s or the like. A hard disc or an optical disc, which is incor- 
porated into a personal computer, cannot have such an 
enormous capacity. Although it is possible to store im- 
age data of a limited number of designated frames in 
the memory of the personal computer, all frames on a 

10 filmstrip should be scanned to convert them into image 
data so as to permit designating desired frames. This is 
inefficient and time consuming. JPB 4-8993 discloses a 
digital still camera which writes data relating to each im- 
age frame, such as the date and the location of photog- 

15 raphy, along with image data of that frame into a record- 
ing medium. But this prior art does not disclose storing 
image data in association with photographic frames and 
photo filmstrips. 

Meanwhile, a new type film cartridge, called 1X240 

20 type, has been developed and marketed. The 1X240 
type film cartridge contains a roll of filmstrip whose entire 
back surface is coated with a transparent magnetic re- 
cording layer, so data relating to each frame may be re- 
corded as a binary code on the magnetic recording layer 

25 after the exposure. The photo data written on the mag- 
netic recording layer may include a shutter speed and 
a stop aperture size that are used for taking that frame, 
the date of photography, and so forth. 

It is also known in the art to magnetically or optically 

30 record print option data on the filmstrip in association 
with each frame. The print option data include print for- 
mat data that assigns a different print format, e.g. a pan- 
oramic size print, to one of the image frames that are 
recorded in the same size on the filmstrip- The print op- 

35 tion data may also include the number of prints to be 
made from an image frame. Conventionally, the print op- 
tion data is set up prior to exposure, and is recorded 
after each exposure. Practically, however, it is more use- 
ful to determine the print format and the number of prints 

40 while obsen/ing the photographed image frames after 
being developed. Inaddition, the photographer can miss 
the shutter chance while setting up print option data prior 
to exposure. Therefore, it is desirable that the camera 
allows setting up or revising print option data after the 

45 exposure while observing the photographed image. 

SUMMARY OF THE INVENTION 

In view of the foregoing, a prime object of the 
50 present invention Is to provide a still camera that can 
photograph high quality images on photo film and, at the 
same time, permits processing image data of the pho- 
tographic images with ease in a peripheral apparatus 
that does not have a large capacity memory for an image 
55 data file, without damaging quality of the image. 

Another object of the present invention is to provide 
a still camera that can photograph images on a photo 
filmstrip and record data relating to each individual pho- 
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tographed image frame on a recording medium in asso- 
ciation with image data of the individual image frame, 
and that permits assigning print option data to the image 
frame or revising it after the exposure or the develop- 
ment. 

To achieve the above and other object, a still cam- 
era of the present invention is provided with an imaging 
device and an image processing device for obtaining 
digital image data, a display device as a viewfinder that 
displays a movie image of a subject based on the digital 
image data, components for photographing image 
frames on a photo filmstrip in response to a shutter re- 
lease operation, and a memory for storing the image da- 
ta. The image data of one frame is written in the memory 
synchronously with each shutter release operation. In 
association with the image data of one frame, an ID code 
of the filmstrip and a frame number of the photographed 
image frame corresponding to the image data are writ- 
ten in the memory. Based on the data written in the 
memory, the display device can display a still image of 
the image frame photographed on the filmstrip, accom- 
panied with the frame number of the image frame. 

The still camera may be connected to a personal 
computer to transfer the data written in the memory to 
a memory of the personal computer, for displaying a still 
image of the photographed image frame along with the 
ID code and the frame number on an external monitor, 
or for making a hard copy of the photographed image 
frame. 

According to a preferred embodiment, the still cam- 
era is further provided with manual data input members 
for entering optional data to be assigned to a designated 
image frame, e.g. data assigning a print format or the 
number of prints to the designated image frame. The 
optional data may be entered prior to the photography 
while being displayed on the display device in combina- 
tion with the movie image of the subject. The optional 
data is written in the memory in association with the im- 
age data of the designated image frame after the pho- 
tography. The optional data written in the memory may 
be displayed on the display device in combination with 
a still image of the designated image frame based on 
the data written in the memory. The optional data written 
in the memory may be revised by operating the manual 
data input means while observing the optional data on 
the display device. 

According to another preferred embodiment, which 
is for use with a photo film cartridge whose container 
permits advancing the photo filmstrip out of the contain- 
er by rotating a spool in an unwinding direction after hav- 
ing the filmstrip fully wound into the container, and the 
filmstrip has a magnetic recording layer, the still camera 
further comprises film advancing means which rotates 
the spool of the container in the winding direction, and 
a magnetic recording device for writing the optional data 
on the magnetic recording device. 

When the container contains a developed photo 
filmstrip. and an ID code read from the developed film- 



strip or the container coincides with the ID code stored 
in the memory, the still camera reads out the data from 
the memory and drives the display device to display a 
still image of image frames recorded on the developed 

5 photo filmstrip, accompanied with the frame number and 
the optbnal data, based on the data written in the mem- 
ory. Thereby, the optional data may be revised by oper- 
ating the manual data input means while observing the 
optional data on the display device. The revised optional 

10 data being rewritten on the magnetic recording layer and 
in the memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

IS The above and other objects and advantages of the 
present invention will become apparent from the follow- 
ing detailed description of the preferred embodiments 
when read in connection with the accompanying draw- 
ings, which are given by way of illustration only and thus 

20 are not limitative of the present invention, wherein like 
reference numerals designate like or corresponding 
parts throughout the several views, and wherein: 

Figure 1 is a front perspective view of a still camera 
25 according to an embodiment of the invention; 

Figu re 2 is a rear perspective view of the still camera 
of Fig. 1 ; 

Figure 3 is a block diagram of the camera of Fig. 1 ; 
Figure 4 is a flow chart illustrating an operation of 

30 the camera of Fig. 1 ; 

Figures 5A, 5B and 5C are explanatory views illus- 
trating an operation for setting print option data on 
an LCD prior to photography; 
Figure 6 is a conceptual view of a memory map of 

35 a memory built-in the camera of Fig. 1 ; 

Figure 7A is an explanatory view illustrating an op- 
eration for confirming image data, photo data and 
print option data stored in the built-in memory on 
the LCD after photography; 

40 Figures 7B and 7C are explanatory views showing 
an operation of revising print option data on the LCD 
after photography; 

Figure 70 is an explanatory view showing an exam- 
ple of display on the LCD after revising the print op- 

45 tion data; 

Figure 8 is a schematic viewot an image processing 
system including the still camera of Fig. 1; 
Figure 9 is a rear perspective view of a still camera 
according to a second embodiment of the invention; 

so Figure 10 is a block diagram of the still camera of 
Fig. 9; 

Figure 11 is a flow chart illustrating an operation of 
the still camera of Fig. 9; and 
Figures 12A and 12B are explanatory views itlus- 
55 trating another embodiment of a view finder lens 
system of the still camera of Fig. 9. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Figs. 1 and 2, a still camera 1 has a 
photographic lens 3, a viewfinder objective window 4, a 
flash window 5 and a photometry window 6 for measur- 
ing a subject brightness in a front side of a camera body 
2. A light projector and a light receiver of a not-shown 
reflective photo sensor are disposed on opposite hori- 
zontal sides of the viewfinder objective window 4. for 
measuring a subject distance. 

When a shutter button 7 on a top portion of the cam- 
era body 2 is depressed halfway, a subject brightness 
and a subject distance are measured for automatic ex- 
posure control and automatic focusing of the photo- 
graphic lens 3. 

A film cartridge 8 of 1X240 type can be loaded by 
opening a bonom lid 9. The 1X240 type film cartridge 8 
has a container 8b which can entirely contain a fllmstrip 
8a therein and then advance a leader of the filmstrip 8a 
to the outside by rotating a spool of the container 8b. 
While the filmstrip 8a is contained, a film port of the con- 
tainer 8b is closed by a door member in a light-tight fash- 
ion. The door member can be opened by a key member 
inside the still camera 1. 

The container 8b is labeled with a bar code 1 0a and 
a serial number 10b which constitute an ID code specific 
to each individual container 8b. The same ID code con- 
sisting of the same bar code and the same serial number 
is recorded as latent images on the filmstrip 8a that is 
contained in the container 8b. The barcode 10a is me- 
chanically read by the still camera 1 , or other devices 
such as a photo finishing apparatus. The serial number 
10b permits visual identification of the film cartridge 8. 

In the 1X240 type, the filmstrip 8a after being devel- 
oped by a photofinisher is rewound back into the con- 
tainer 8b having the same ID code when it is returned 
to the customer. Since the latent images of the ID code 
are developed concurrently with the development of the 
photographed images, the photofinisher can correlate 
the developed filmstrip 8a with the original container 8b. 

A focal length changing lever 11 is disposed on a 
rear portion of the camera body 2, which is operated to 
change the focal length of the photographic lens 3 and, 
correspondingly, that of a viewfinder optical system 38 
(see Fig. 3) which is disposed behind the viewfinder ob- 
jective window 4. 

An LCD monitor 1 2 is mounted to a back side of the 
camera body 2. The LCD monitor 1 2 serves not only as 
an information display device but also as a viewfinder 
that displays a view field corresponding to a photograph- 
ic field of the photographic lens 3. As set forth in detail 
below, the LCD monitor 12 displays a movie innage as 
the view field of the still camera 1 based on image data 
that is picked up through an area image sensor 39 on 
which an image of the view field is formed through the 
viewfinder optical system 38. 

The LCD monitor 12 is hinged to the camera body 



2 so as to be movable under an appropriate friction be- 
tween a folded position shown in Fig. 1 and an elected 
position shown in Fig. 2. The elected position is inclined 
to the front of the camera body at 30 degrees from a 

5 vertical position. Because of the friction, the LCD mon- 
itor 1 2 can stop at an appropriate angular position other 
than the elected position. Because the LCD monitor 12 
is constituted of a color LCD panel and a fluorescent 
light source for back-lighting the LCD panel, the LCD 

10 monitor 1 2 consumes a certain amount of electric pow- 
er. A power switch 13 for the LCD monitor 12 is located 
to be surely turned off by the LCD monitor 12 as being 
set back to the folded position. Operation keys 14 are 
provided on a back side portion of the camera body 20 

IS that appears when the LCD monitor 12 is elected. 

A connector 1 5 is provided in one side of the camera 
body 2 and is covered with a flap. Throughthe connector 
15, the still camera 1 may be connected to a peripheral 
apparatus in order to exchange image data. A door 1 6 

20 Is provided for loading batteries. A not-shown slot for a 
memory card is provided behind the door 16. 

As shown in Fig. 3, the operation of the still camera 
1 is controlled by a film-photo controller 20 and a digital 
imaging controller 22 which are constituted of an CPU. 

2S The film-photo controller 20 sequentially controls oper- 
ations necessary for photographing images on the film- 
strip 8a according to a sequence program written in a 
program ROM 23. The digital imaging controller 22 ex- 
changes data and control signals with the film-photo 

30 controller 20, and controls operations necessary for 
picking up digital image data from the photographic sub- 
jects according to the sequence program written in the 
program ROM 23. 

Specifically, the film-photo controller 20 controls an 

3S exposure control circuit 24, a lens driver 25, a film trans- 
port mechanism 26, and a magnetic read/write circuit 
27, with reference to signals from a photoelectric perfo- 
ration sensor 30 and those from a sensor input 31 , in- 
cluding a subject brightness signal detected through the 

40 photometry window 6, and a subject distance signal de- 
tected through the reflective photo sensor behind the 
viewfinder objective window 4, as well as signals from 
a manual operation signal input 32, including a zooming 
signal from the focal length changing lever 11. 

45 The exposure control circuit 24 controls a program 
shutter 34 on the basis of the subject brightness signal. 
The lens driver 25 drives the photographic lens 3 to fo- 
cus on a subject range on the basis of the subject dis- 
tance signal, and also drives the photographic lens 3 to 

50 zoom in and out in accordance with the zooming signal. 
The lens driver 25 drives the viewfinder optical system 
38 to zoom in correspondence with the photographic 
lens 3. 

The film transport mechanism 26 transports the 
55 filmstrip 8a one frame after each exposure. Since the 
filmstrip 8a of the 1X240 type has a pair of perforations 
per frame, it is possible to transport the filmstrip 8a by 
one frame with reference to the perforations detected 
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through the perforation sensor 30. By counting up the 
signal from the perforation sensor 30, the nunnber of ex- 
ecuted exposures, i.e. the serial number of the last ex- 
posed franne, is determined. The number of exposed 
frames is written in a RAM 29 after each exposure, and 
is used as frame counter data and frame serial number 
data of each frame. 

The entire back surface of the 1X240 type filmstrip 
8a is coated with a transparent magnetic recording lay- 
er The magnetic read/write circuit 27 drives a magnetic 
head 35 to write photo data and other data as a binary 
code on the recording layer during the one-frame trans- 
port of the filmstrip Ba after the exposure. The photo data 
written on the magnetic recording layer includes a shut- 
ter speed and a stop aperture size, the date of photog- 
raphy, and so forth. A formula for converting various da- 
ta into binary codes is stored in a data ROM 36. 

The magnetic head 35 is used for reading binary 
code from the magnetic recording layer. The binary code 
read through the magnetic head 35 is decoded by the 
film-photo controller 20 with reference to the conversion 
formula in the data ROM 36. The ID code of the filmstrip 
Ba is magnetically recorded on the magnetic recording 
layer at a leading portion of the filmstrip 8a, in addition 
to the latent images of the ID code. As soon as the film 
cartridge 8 is loaded in a cartridge chamber of the still 
camera 1, the ID code is read through the magnetic 
head 35 while the filmstrip 8a is automatically transport- 
ed to position an initial frame exposure portion behind 
an exposure aperture,. The ID code is written in the RAM 
29. In alternative, it is possible to provide a bar code 
reader inside the cartridge chamber to read the ID code 
from the bar code 10a. 

The area image sensor 39 consists of 200,000 to 
400,000 pixels, e.g. 380,000 pixels, whereas the view- 
finder optical system 38 has a short focal length. Be- 
cause of the depth of field of the optical system 38, use- 
ful image signals can be obtained through the image 
sensor 39 without the need for focusing the viewfinder 
optical system 38. 

The digital imaging controller 22 controls the charge 
storage time of the image sensor 39 through an image 
sensor driver 40 in accordance with a subject brightness 
that is derived from feed-back signals fed back through 
an image signal processing circuit 41 , an A/D converter 
42 and an image data processor 44. However, it is pos- 
sible to control the charge storage time of the image sen- 
sor 39 in accordance with the subject brightness signal 
from the sensor input 31 . 

The image signal processing circuit 41 separates 
image signal from the image sensor 39 into three color 
Image signals after amplifying it through an automatic 
gain controller or the like. The three color image signals 
are converted Into digital color image data through the 
A/D converter 42. The digital color image data is proc- 
essed in the image data processor 44 through a white 
balance control step, a gamma correction step, a matrix 
operation step and other processing steps, to produce 



Image data of one frame. The image data is sequentially 
sent to an LCD driver 45 In a real time fashion, so the 
LCD monitor 1 2 displays a movie image as the view field 
of the still camera 1 . 

s The Image data processor 44 writes image data of 
one frame in a buffer memory 46 each time the shutter 
button 7 is depressed to expose the filmstrip 8a There- 
after, the image data processor 44 transfers the image 
data stored in the buffer memory 46 through an I/O port 

10 47 to a memory 48 built in the still camera 1 or to a mem- 
ory card or card-type memory 49 that may be connected 
to the still camera 1. Simultaneously with writing Image 
data of one frame in the built-in memory 48 or the card- 
type memory 49, the film-photo controller 20 reads the 

IS ID code of the film cartridge 8 and the frame serial 
number of that frame from the RAM 29, and sends them 
to the image data processor 44 through the digital Im- 
aging controller 22. Thus, the ID code and the frame se- 
rial number are written as frame ID data with the image 

20 data In the memory 48 or 49. 

Accordingly, the image data processor 44 works not 
only as a device for producing image data from image 
signal obtained through the image sensor 39, but also 
as a data writing device for writing image data of one 

2S frame in the buffer memory 46 and writing the image 
data and the frame ID data in the memory 48 or 49. Be- 
fore being written in the memory 48 or 49, image data 
of one frame obtained by use of the 380,000-pixel image 
sensor 39 is compressed according to a standard quality 

30 JPEG compression. Thereby, the built-in memory 48 
and the card-type memory 49 have only to have a ca- 
pacity of 2 megabytes to 4 megabytes, In order to store 
image data of 40 frames, the maximum number availa- 
ble on the filmstrip 8a. 

35 A font ROM 50 stores font data for use in displaying 
characters, symbols and marks on the LCD monitor 12. 
For example, when the number of frames exposed on 
the filmstrip 8a is to be displayed on the LCD monitor 
12, the film-photo controller 20 reads the number of ex- 

40 ecuted exposures from the RAM 29, and sends It as the 
frame counter data to the digital imaging controller 22. 
Then, the digital imaging controller 22 refers to the font 
ROM 50 to read suitable font data for displaying the 
number of exposed frames, and sends the font data to 

45 the image data processor 44. The image data processor 

44 sends the font data with image data to the LCD driver 

45 so the LCD monitor 12 displays the number of ex- 
posed frames on the LCD monitor 12 in combination 
with the view field image. The LCD monitor 12 can dis- 

so play various Information or images In combination with 
or in place of the view flekJ image, as set forth In detail 
below. 

The film-photo controller 20 and the digital imaging 
controller 22 can operate Independently of the photog- 
ss raphy sequence, in response to command signals en- 
tered through the manual operation signal Input 32 by 
operating the operation keys 14, or by operating a key- 
board or a mouse of a personal computer connected to 
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the still camera 1 through the connecter 15. Therefore, 
it is possible to transfer data from the built-in memory 
48 to the card-type memory 49 and vise versa. After the 
completion of exposures on the filmstrip 8a, it is possible 
to designate a particular frame on the filmstrip 8a and 
read data written on the magnetic recording layer in as- 
sociation with the particular frame. It is also possible to 
read out image data and associated data of one frame 
from the memory 48 or 49, and display a still image of 
the frame along with the frame serial number on the LCD 
monitor 12. 

Now the operation of the still camera 1 will be de- 
scribed with reference to Fig. 4. 

The film cartridge 8 is loaded in the camera body 2 
through the bottom lid 9 open. After the bottom lid 9 is 
locked in its closed position, the not -shown key member 
of the still camera 1 is actuated to open the door member 
of the container 8b. Then, the film transport mechanism 
26 starts rotating the spool of the container 8b to ad- 
vance the leading end of the filmstrip 8a out of the con- 
tainer 8b. 

When the perforation sensor 30 detects that the 
perforation indicating the first frame exposure portion 
moves to a predetermined position, the film transport 
mechanism 26 stops to position the first frame exposure 
portion behind the exposure aperture. While the 8b is 
transported in this way, the magnetic head 35 of the 
magnetic read/write circuit 27 reads data recorded on 
the magnetic recording layer in the leading end of the 
8b, including data of the ID code, a film type, and the 
number of available exposures. 

The data read through the magnetic read/write cir- 
cuit 27 is decoded by the film-photo controller 20, and 
is written in the RAM 29. The film type data is utilized 
for the automatic exposure control, and the number of 
available exposure are utilized for setting a maximum 
value of a frame counter incorporated in the film-photo 
controller 20. 

When the LCD monitor 12 is elected, the power 
switch 1 3 is turned on, so that the sensor driver 40 starts 
driving the image sensor 39 under the control of the dig- 
ital imaging controller 22, to pick up image signals from 
the image of a subject formed through the vlewfinder 
optical system 43. The image signals is processed 
through the image signal processing circuit 41 , the A/D 
converter 42 and the image data processor 44, produc- 
ing image data. The image data is supplied to the LCD 
monitor 1 2 through the LCD driver 45, so the LCD mon- 
itor 1 2 displays a movie image of the subject as the view 
field image in the real time. Thus, the photographer 
frames the subject, observing the LCD monitor 12. 

Fig. 5A shows an example of view field image dis- 
played on the LCD monitor 12. As known in the art, the 
default size of the image frame on the 1X240 type film- 
strip 8a is so-called high-vision size whose aspect ratio 
is about 9:16, which is wider than the conventional 35 
mm film full size frame whose aspect ratio is about 2:3. 
Therefore, the LCD monitor 12 displays the view field 



image in the high-vision size. Hereinafter, the high-vi- 
sion size will be referred to as H-size, while a size having 
the same aspect ratio as the conventional 35 mm film 
full size will be referred to C-size. 

s The operation keys 1 4 include a print option key for 
designating the number of prints to be made from a 
frame, or for assigning a particular print format to a 
frame. That is, the photographer can designate an im- 
age frame to be printed in C-size by writing print option 

10 data designating the C-size print format on the magnetic 
recording layer of the filmstrip 8a and in the built-in mem- 
ory 48 or the card-type memory 49 in association with 
that image frame. Then, a printer reads the print option 
data and makes a C-size photograph, e.g. 89 mm x 127 

IS mm, by masking or clopping left and right sides of the 
H-size frame on the filmstrip 8a. In the same way. it is 
possible to designate an image frame to be printed in a 
wider panoramic size (P-size)than H-size, having an as- 
pect ratio of 1:3. In that case, a P-size photograph, e.g. 

20 89 mm x 254 mm, is made by clopping upper and lower 
sides of the H-size frame. Without any manual designa- 
tion, the image frame on the filmstrip 8a is printed as a 
H-size photograph, e.g. 89 mm x 159 mm. 

If the photographer wants a C-size photograph, or 

25 a P-size photograph, the photographer may operate the 
print option key prior to an exposure. Then, default val- 
ues of print option data 56 are displayed on the LCD 
monitor 12, superimposed on the view field image, as 
shown in Fig. 5A. On the other hand, frame number data 

30 55 showing the latest number of exposed frames is al- 
ways displayed on the LCD monitor 12. 

A cursor 57 is displayed on the left side of the print 
option data 56, pointing at an item whose content is able 
to change at present. The photographer can moves the 

35 cursor 57 by operating a cursor key of the operation keys 
14, to designate the item to change. Since the photog- 
rapher wants to change the print format, in this instance, 
the photographer moves the cursor 57 to an item 
■PRINT FORMAT", and pushes an enter key of the op- 

40 eration keys 14. Then, characters "H", "C" and "P" ap- 
pear in a column on the right side of the item "PRINT 
FORMAT", while other items of the print option data 56 
disappear, as shown in Fig. 5B. A cursor 58 is then dis- 
played on the right side of the characters "H", "C" and 

45 "P". 

As the Characters "H^ "C" and "P" represent H-size, 
C-size and P-size respectively, one of these sizes may 
be selected by pointing a corresponding one of the char- 
acters "H", "C"and "P" by the cursor 57. Whenthecursor 

so 57 points at the character "H", the LCD monitor 12 dis- 
plays the view field image in the H-size, as shown in Fig. 
5A. When the cursor 57 points at the character "C", the 
digital imaging controller 22 reads out format data for 
masking from the font ROM 50, and displays a pair of 

ss masks 61 on the left and right sides of the LCD monitor 
12 to confine the view field image in the C-size, as 
shown in Fig. 5B. When the cursor 57 points at the char- 
acter "P", a pair of masks 62 are displayed on the upper 
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and lower sides of the LCD monitor 12 to confine the 
view field image in the P-size, as shown in Fig. 5C, ac- 
cording to the masking format data read from the font 
ROM 50. For example, these masks 61 and 62 are semi- 
transparent gray masks, but may be screen tone masks 
with black dots. 

When the enter key is pushed while the cursor 57 
points at one of the three characters, e.g. "C", the LCD 
monitor 12 displays ait items of the print option data 56 
again in the same way as shown in Fig. 6A, but the 
masks 61 remain being displayed and the character "C" 
is displayed on the right side of the item "PRINT FOR- 
MAT". 

To set up a title, the cursor 57 is shifted to the item 
"TITLE": and the enter key is pushed. Then, a variety of 
titles are displayed with the cursor 58 on the right side 
of the item "TITLE". By pointing the cursor 58 at one of 
the titles and pushing the enter key. the title is decided. 

To designate the number of prints, the cursor 57 is 
shifted to the item "NUMBER PRINT", and the enter key 
is pushed. Then, the number displayed on the right side 
of the item "NUMBER PRINT" starts winking. By oper- 
ating the cursor key in a direction to move the cursor 57 
upward or downward, the winking number increases or 
decreases respectively. When the winking number 
reaches the desired number of prints, the enter key is 
pushed to fix the number. Then, the print option data 56 
is displayed again in the same way as shown in Fig. 5A. 

After the designation of the print format, the title 
and/or the number of prints is accomplished, the cursor 
57 is shifted to an indicia <END> 56a on the LCD mon- 
itor 12, and then the enter key is pushed. Thereby the 
print option data 56 disappears, and the selected values 
of the respective items are written in the RAM 29. In case 
the manual designation is not effected, the default val- 
ues of the print option data 56 are written in the RAM 
29. However, the above designation is not necessarily 
made prior to the exposure, because it is possible to 
designate or rewrite the print format, the title and/or the 
number of prints after the filmstrip 8a is developed, as 
will be described in detail below. 

When the shutter button 7 is depressed halfway the 
photographic lens 3 is focused in accordance with sub- 
ject range data derived from the subject distance signal. 
Simultaneously, the subject range data is sent to the ex- 
posure control circuit 24. When the shutter button 7 is 
fully depressed, the exposure control circuit 24 actuates 
the program shutter 34 to make an exposure. A signal 
generated upon the full depression of the shutter button 
7 is also sent to the digital imaging controller 22 through 
the film-photo controller 20, whereupon image data of 
one frame picked up at that moment is stored in the buff- 
er memory 46. 

After the program shutter 34 completes the expo- 
sure, the film-photo controller 20 activates the film trans- 
port mechanism 26 to advance the filmstrip 8a by one 
frame. During the one-frame advance of the filmstrip 8a, 
the magnetic head 35 is driven through the magnetic 



read/write circuit 27. to write data on the magnetic re- 
cording layer of the filmstrip 8a along a margin of the 
just exposed frame. The data written at that time in- 
cludes the shutter speed and the stop aperture size 

5 used for the exposure, the date of photography the 
frame serial number, and the print option data. It is pos- 
sible to provide character data enter keys as part of the 
operation keys 14, to enter an appropriate message by 
operating the character data enter keys, and write it on 

10 the magnetic recording layer. 

After the magnetic read/write circuit 27 finishes writ- 
ing the data on the magnetic recording layer and the 
filmstrip Ba is advanced by one frame, the digital imag- 
ing controller 22 requires the image data processor 44 
to transfer the image data of one frame from the buffer 
memory 46 to the built-in memory 48 through the I/O 
port 47. 

Simultaneously, the digital imaging controller 22 re- 
quires the film-photo controller 20 to read and send the 

20 frame ID data, i.e the film ID code and the frame 
number, from the RAM 29 to the digital imaging control- 
ler 22. The frame ID data is written along with the image 
data in the built-in memory 48. 

As shown in Fig. 6, the built-in memory 48 stores 

25 header data in memory locations whose initial address 
are "AOOO", hereinafter called the header data area. The 
header data includes initial address data of respective 
memory locations, each storing image data of one- 
frame, frame ID data, or photo data and print option data 

30 relating to each frame. The header data also includes 
memory capacity data of the respective memory loca- 
tions. The memory locations for frame ID data, having 
an initial address "BOOO". will be called the ID code area. 
The memory locations with an initial address "COOO" will 

35 be called the photo and print data area. The photo and 
print data area is for storing the same photo data and 
print option data as written on the magnetic recording 
layer during the one-frame advancing. The memory lo- 
cations for image data, having an initial address "DOOO", 

40 will be called the image data area. 

In this embodiment, the image data area can store 
image data o1 at most 50 frames. The image data of the 
first to Nth frames is stored sequentially in the first to 
Nth image data areas with the same memory capacity. 

4S In the ID code area and the photo and print data area, 
data of each frame is allocated the same number of bits, 
so the ID code area and the photo print data area can 
store data for at most 50 frames each. For example, 
frame ID data of the first frame on the filmstrip 8a is writ- 

so ten in the ID code area, while image data of the first 
frame is written in the first image data area. 

In this way, each time a frame is photographed on 
the filmstrip 8a, photo data and print option data is mag- 
netically written on the filmstrip 8a, and image data of 
55 the same Image as contained in the photographed 
frame is stored in the buffer memory 46, and then the 
image data, the photo data and the print option data are 
written in the built-in memory 48 in association with the 
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frame ID data. 

After all available frames are photographed and im- 
age data and additional data of the last frame is written 
in the built-in memory 48. the film-photo controller 20 
drives the film transport mechanism 20 to rewind the 
filmslrip 8a back into the container 8b. When the entire 
length of the filmstrip 8a is contained in the container 
8b, the door member of the container 8b is closed. Then, 
the film cartridge 8 is removed from the still camera 1 
through the bottom ltd 9, and is fonwarded to a photofln- 
isher for development. 

The developed filmstrip 8a is rewound back into the 
container 8b having the same ID code, and is returned 
to the photographer. If the photographer wants to rewrite 
the print option data that was written during the photog- 
raphy, the film cartridge 8 containing the developed film- 
strip 8a is loaded again in the still camera 1. The still 
camera 1 detects that the loaded film cartridge 8 is a 
used one, and displays a warning on the LCD monitor 
1 2. Thereafter when a reproduction key of the operation 
keys 14 is operated, the digital imaging controller 22 
compares the ID code of the loaded film cartridge 8 with 
the ID code stored in the built-in memory 48. 

If these ID codes are identical, the warning disap- 
pears, and the digital imaging controller 22 reads the 
image data and other data associated with each frame 
from the built-in memory 48, to display the image of each 
individual frame accompanied with the frame number 
data 55 on the LCD monitor 12 in a sequential fashion 
If these ID codes are not identical, the digital imaging 
controller 22 gives another warning. 

When the image of the aimed frame is displayed on 
the LCD monitor 12, the reproduction key is operated 
again, to stop the frame shifting on the LCD monitor 12. 
If the aimed frame is designated to be printed in C-size 
prior to the exposure of that frame, the masks 61 ap- 
pears on the right and left sides of the image on the LCD 
monitor 12= as shown in Fig. 7A. Thereafter when the 
print option key is pushed, the LCD monitor 12 displays 
both print option data 56 and photo data 64 of the dis- 
played frame, as shown in Fig. 7A. 

As the cursor 57 also appears with the print option 
data 56, it Is possible to move the cursor 57 by the cursor 
key to point at the item to revise. Needless to say the 
photo data 64 is unchangeable, so the cursor 57 would 
not move to the photo data 64. 

Each data item of the print option data 56 can be 
changed in the same way as described above with ref- 
erence to Figs. 5A to 5C. Figs. 7B and 7C shows the 
example of changing the print format. 

When the print option data 56 on the LCD monitor 
12 is revised, for example, as shown in Fig. 7D, and the 
data revision is terminated by pushing the enter key 
while pointing at the indicia <END> 56a, the print option 
data of the displayed frame is correspondingly revised 
in the photo and print data area of the built-in memory 
48. Thereafter, the film transport mechanism 26 is driven 
to advance the filmstrip 8a out of the container 8b and 



feed the corresponding frame on the filmstrip 8a to the 
exposure position behind the exposure aperture at a 
high speed. Next, the filmstrip 8a is advanced by one 
frame at the same speed as usual one-frame advancing, 

s and the magnetic head 35 is driven to rewrite the print 
option data of the corresponding frame, i.e. the frame 
No. 19 in the shown example. 

Independently of the movement of the filmstrip 8a, 
the LCD monitor 1 2 continues to display the same frame 

10 along with the print option data 56, the photo data 64 
and the frame number data 55 so long as the reproduc- 
tion key is not operated again. Therefore, it is possible 
to revise the print option data again. When the repro- 
duction key is operated, the following frames are seria- 

is tim displayed with the frame number data 55 on the LCD 
monitor 12. Thereafter, the print option data of other 
frames may be revised in the same way as above. 

It is possible to rewrite the print option data before 
the film cartridge 8 is removed from the still camera 1 

20 after the completion of exposure of all available frames 
on the filmstrip 8a, in the same way as described with 
reference to Figs. 7Ato7C. The built-in memory 48 need 
not store all the magnetically written data pieces in the 
photo and print data area, but may store part of those 

25 data pieces, e.g. only print option data. The card-type 
memory 49 is used to store image data with other asso- 
ciated data in the same way as the built-in memory 48, 
in addition to or in place of the built-in memory 48. There- 
by, memory capacity for image data and other data is 

30 easy to increase. Although the capacity of the memory 
48 or 49 of the above embodiment is designed to store 
data for a 40-exposure size filmstrip of 1X240 type, their 
capacity may be larger enough to store data for two or 
more filmstrips. 

35 Fig. 8 shows an image processing system wherein 
the still camera 1 is combined with a film scanner 72 and 
a personal computer 73. The still camera 1 is connected 
to the personal computer 73 through the connector 15, 
and the personal computer 73 is loaded with a magnetic 

40 disc 74 storing a system program. Thereby, it is possible 
to operate the still camera 1 in the reproduction mode 
through a keyboard of the personal computer 73, so as 
to transfer the image data from the built-in memory 48 
of the still camera 1 to a built-in memory or hard disc of 

45 the personal computer 73, along with the frame ID data, 
photo data and print option data. 

It is possible to seriatim display the images of the 
individual frames on the LCD monitor 1 2 and designate 
those frames whose image data is wanted to transfer to 

so the hard disc of the personal computer 73. Once the im- 
age data is transferred to the personal computer 73, the 
images of the frames as well as the frame ID data, i.e. 
the ID code and the frame number, can be displayed on 
a monitor screen 75 of the personal computer 73. 

55 The image data stored in the built-in memory 48 is 
so rough that the hard disc of the personal computer 73 
can store the image data of 40 frames with no problem. 
If the capacity of the hard disc of the personal computer 
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73 is not enough, the card-type nnemory 49 may be con- 
nected to the personal computer 73. 

Since the data capacity of the image data stored in 
the built-in memory 48 is small, the hard disc of the per- 
sonal computer 73 can store the image data for a plu- 
rality of filmstrips. That is. the hard disc of the personal 
computer 73 may be utilized as a random file for storing 
index images of frames of several filmstrips. 

The photographer can seethe index images of each 
filmstrip on the monitor screen 75 at any time even when 
the film cartridge 8 is absent, for example, for develop- 
ment. As the ID code and the frame number are dis- 
played with each index image, it is easy to Identify the 
individual frames. Since the photo data and the print op- 
tion data is also transferred to the hard disc of the per- 
sonal computer 73, it is easy to check the exposure con- 
dition and the date of photography of each frame. The 
image data may be stored In a magnetic sheet or a card- 
type memory which is externally attachable to the per- 
sonal computer 73. 

The image data stored in the built-in memory 48 and 
thus the hard disc of the personal computer is so rough 
that It not useful for high-quality image processing, 
though it is useful for displaying index Images. In order 
to obtain high-quality image data, the film cartridge 8 
with the developed filmstrip 8a is set in the film scanner 
72 that Is then connected to the personal computer 73. 

When the film cartridge 8 is positioned in a cartridge 
chamber, the film scanner 72 advances the developed 
filmstrip 8a out of the container 8b of the film cartridge 
8 in the same way as the still camera 1 does. Thereafter 
while the filmstrip 8a Is transported, a line Image sensor 
scans the frames on the filmstrip 8b to output image data 
of the frames. The line image sensor of the image scan- 
ner may have a definitely higher resolving power than 
the area image sensor 39 of the still camera 1 , e.g. 1 .5 
million to several million pixels per frame. Therefore, re- 
markably greater scale of image data Is obtained 
through the film scanner 72 in comparison with the im- 
age data obtained from the built-in memory 48 or the 
card-type memory 49. 

If all frames of the filmstrip 8a are to convert Into 
Image data and write in the hard disc of the personal 
computer 73 and other recording medium I like optical 
discs, it takes an enormous memory capacity and an 
enormous amount of data processing time for storing 
the image data. Accordingly, it is efficient to use the film 
cartridge 8 with the developed filmstrip 8a directly as a 
sequential image data file. 

To use the film cartridge 8 with the developed film- 
strip 8a as a sequential Image data file, the user ob- 
serves index Images of the frames on the filmstrip 8a 
while displaying them in turn or in groups on the monitor 
screen 75 based on the image data transferred to the 
hard disc of the personal computer 73 from the built-in 
memory 48 of the still camera 1 . Since the hard disc of 
the personal computer 73 stores frame ID data, photo 
data and print option data of the frames along with the 



image data, it is possible to retrieve the image data by 
use of the frame ID data, the photo data or the print op- 
tion data to designate the desired frame or frames, and 
display an index image of the designated frame on the 

5 monitor screen 75. The program for the image data re- 
trieval is stored in the magnetic disc 74. 

As the index image and the frame ID data, i.e. an 
ID code and a frame number, may be displayed on the 
monitor screen 55, It is possible to identify the film car- 

10 tridge 8 that contains the filmstrip 8a having the dis- 
played image. After setting the identified film cartridge 
8 in the film scanner 72, the user enters the frame 
number through the keyboard of the personal computer 
73. Then, the film scanner 72 reads the ID code of the 

IS filmstrip 8a from the magnetic data on the developed 
filmstrip 8a or the bar code on the container 8b: to con- 
flmn the coincidence with the designated ID code. There- 
after, the frame of the designated frame number Is 
scanned by the image sensor to obtain high-definition 

20 image data. 

The high-definition image data is stored in the hard 
disc, so that it is possible to make a variety of image 
processing on the basis of the high-definition Image da- 
ta. It is of course possible to make a hard copy by con- 

2S necting a video printer to the personal computer 73. 

In this way, by scanning image data of only one or 
several frames necessary to process and storing it in 
the hard disc of the persona! computer 73, the hard disc 
having a small capacity is applicable. Since the quantity 

30 of processing data used for processing the image data 
is very small in comparison with the quantity of the proc- 
essed image data, it is preferable to store only the 
processing data in the hard disc without storing the proc- 
essed image data. When to get the processed image 

35 data again, the film cartridge 8 of the developed filmstrip 
8a having the corresponding frame is set in the film 
scanner 72 to obtain the high-definition image data 
again, and the image data is processed by use of the 
processing data stored in the hard disc. 

40 According to the image processing system shown 
in Fig. 8, the still camera 1 as well as the personal com- 
puter 73 does not need a large capacity memory, be- 
cause the still camera 1 have only to store rough image 
data for index images along with frame ID data. This is 

45 advantageous in view of compactness and cost. 

It Is possible to provide a line Image sensor in the 
still camera 1 to scan the frames on the developed film- 
strip 8a. In that case, the still camera 1 is connected to 
the personal computer 73 through the connector 1 5, and 

50 the rough image data stored in the built-in memory 48 
is transferred to the hard disc of the personal computer 
73 and, thereafter, the line image sensor of the still cam- 
era 1 is activated in a scanning mode. 

Although the above embodiments relate to the still 

55 camera for the 1X240 type film cartridge, the present in- 
vention is not limited to the 1X240 type, but is applicable 
to any type film cartridge if only it has its own ID code 
or it can contain a filmstrip after development in fomn of 
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a roll. If the developed filmstrip is provided with visual 
ID codes and frame numbers, or magnetic frame ID data 
thereon in association with the respective frames, it is 
not always necessary to wind the developed filmstrip in- 
to the container. 

It is also possible to store data relating to the re- 
spective frame, i.e. frame ID data, photo data and print 
option data, in an I C memory that is incorporated into a 
container of a film cartridge, instead of writing it on the 
magnetic recording layer of the filmstrip. In that case, 
the filmstrip does not need a magnetic recording layer 

Furthermore, it is possible to incorporate a memory 
into a container of the film cartridge 8. In that case, the 
image data and other data read from the built-in memory 
48 is written it In the memory of the container after the 
completion of all available exposures in the film car- 
tridge 8. According to this configuration, the filmstrip 8a 
functions as the sequential data file or memory of the 
high-definition image and the memory of the container 
8b functions as an index image memory storing rough 
image data and other additional data. Since the image 
data file and the index image memory are integrated into 
one body, i.e. the film cartridge 8, this system is highly 
efficient and easy to handle. According to this configu- 
ration, it is possible to omit the ID code. 

Meanwhile, as the LCD monitor 1 2 is constituted of 
the color LCD panel and the fluorescent light source for 
back-lighting the LCD panel, the LCD monitor 12 con- 
sumes a certain amount of electric power Conventional 
digital still cameras with an LCD monitor consumes four 
AA-type alkali batteries in two hours or so in average. 
Since the camera for photography on silver-salt film also 
consumes electric power for winding film, for the auto- 
matic exposure control and the automatic focusing, the 
still camera 1 that Is provided with the film-photo function 
and the digital imaging function as well as the LCD mon- 
itor 12 would consume batteries in a shorter time. If the 
photographer does not prepare for spare batteries, the 
photographer can miss the shutter chance. 

JPA 4-184484 discloses a digital still camera or 
electronic still camera which saves the power consump- 
tion by turning on a back light of an LCD viewfinder only 
for a limited time before the photography and while the 
photography mode of the camera is to be changed, e. 
g. between a shutter speed priority mode, an aperture- 
priority mode, manual mode etc. However, activating the 
back light for a limited time from the time of switching 
from an operating condition to a standby condition, or 
from the time of actuation of a mode changing switch 
has problems. That is, if the back tight activation time is 
too short, the LCD viewfinder turns off frequently, and 
the photographer is likely to miss the shutter chance. If 
the back light activation time is too long, it cannot be 
efficient to save the power consumption. 

A still camera 80 shown in Fig. 9 is made to solve 
this problem. The still camera 80 is provided with an eye- 
piece 82 which is optically connected to a viewfinder op- 
tical system 38 through a deflection mirror 83 and a half 



mirror 84, as shown in Fig. 10. Thereby, the photogra- 
pher can view the photographic field by looking into the 
eyepiece 82, in addition to an LCD monitor 12. 

A battery 81 is loaded in a camera body 2 through 

s a rear lid 1 6. A battery checker 85 is connected to a film- 
photo controller 20, to check the voltage V of the battery 
81 with a minimum voltage VI necessary for driving 
components necessary for digital imaging, such as an 
image sensor 39 and the LCD monitor 1 2. As shown in 

10 Fig. 1 1 , when the voltage V drops down to the reference 
voltage VI, a battery warning, e.g. a winking symbol of 
battery, is displayed on the LCD monitor 12 for a limited 
time, e.g. 1 0 seconds, and then the power supply to the 
LCD monitor 12 and the image sensor 39 Is interrupted. 

IS On the other hand, film-photo components neces- 
sary for photography on silver-salt film consume less 
electric power in connparison with the LCD monitor 12 
and the image sensor 39, so that the film-photo compo- 
nents can work even after the voltage V goes below the 

20 reference voltage V1 . Since there is the eyepiece 82, it 
is possible to continue film-photography after the LCD 
monitor 1 2 is turned off. It is of course possible to provide 
a power source for the film-photo components separate- 
ly from the digital imaging components. 

25 In the embodiment shown in Fig. 10, the photo- 
graphic field can be viewed through the eyepiece 82 at 
any time. According to another embodiment shown in 
Figs. 12A and 12B, a viewfinder optical system 90 is 
changeable between an LCD monitor system and an op- 

30 tical viewfinder system. The viewfinder optical system 
90 is constituted of a pair of prisms 91 and 92, one of 
which is stationary, and the other is movable into and 
out of a viewfinder optical axis. When the movable prism 
92 is out of the optical axis, as shown in Fig. 12A, an 

35 image of the subject is formed on an image sensor 39 
through the stationary prism 91, so that the subject im- 
age is displayed on an LCD monitor. When the prism 92 
is inserted in the viewfinder optical axis, as shown in Fig. 
12B, an image of the subject is directed to an eyepiece 

40 82, sothatthe photographer can viewthe subject image 
through the eyepiece 82. 

The prism 92 may be moved automatically when the 
power source voltage goes below a predetermined lev- 
el, or may be moved manually at any time. It is possible 

45 to provide optical systems separately for the optical 
viewfinder and for the image sensor. It is of course pos- 
sible to switch over the still camera 80 between a film- 
photo mode where the still camera 80 functions merely 
as a film-photo cannera and a digital imaging mode 

so where the still camera 80 functions merely as a digital 
camera, in corporation with the switching between the 
optical viewfinder and the LCD viewfinder. 

The embodiments shown in Figs. 9 to 12B are ap- 
plicable not only to the still camera 80 having both the 

ss film-photo function and the digital imaging function, but 
also to any type camera with an LCD viewfinder. 

Thus, the present invention is not to be limited to 
the above embodiments but, on the contrary, various 
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modifications are possible to those skilled in the art with- 
out departing from the scope of claims attached hereto. 



Claims 

1 . A still camera comprising: 

reading means (27,35) lor reading an ID code 
from a photo f ilmstrip or a container of the photo 
filmstrip loaded in the camera; 
an imaging device (38,39) for photoelectrically 
picking up analog image signal from a subject; 
image processing means (41 ,44) for converting 
the analog image signal into digital image data; 
a display device (1 2) for displaying a movie im- 
age of the subject based on me digital image 
data; 

photography means (3,24,34) for photograph- 
ing an image frame of the subject on the photo 
filmstrip in response to one shutter release op- 
eration; 

frame number determining means (20, 30) for 
determining a serial frame number of the image 
frame photographed on the filmstrip; and 
data writing means (22,44) for writingthe digital 
image data of one frame in a memory (48,49) 
synchronously with each shutter release oper- 
ation, wherein the data writing means writes ad- 
ditional data relating to the photographed frame 
in the memory in association with the image da- 
ta of a corresponding frame, the additional data 
including the ID code of the filmstrip and the 
frame number of the photographed image 
frame. 

2. A still camera according to claim 1, wherein the 
memory has a capacity enough to store the image 
data and the additional data for at least one filmstrip 
that can photograph a plurality of image frames 
thereon. 

3. A still camera according to claim 2, wherein the 
memory is a built-in memory o1 the still camera, a 
card-type memory attachable to the still camera, or 
a memory incorporated into the container of the 
filmstrip. 

4. A still camera according to claim 3, wherein the still 
camera can operate in a reproduction mode where- 
in the display device displays a still image of the im- 
age frame photographed on the filmstrip, accompa- 
nied with the frame number of the photographed im- 
age frame, based on the data written in the memory. 

5. A still camera according to claim 4, further compris- 
ing a connector (15) through which the still camera 
may be connected to a peripheral apparatus to 



transfer the data written in the memory to a second 
memory of the peripheral apparatus, for displaying 
a still image of at least one of the Image frames pho- 
tographed on the filmstrip accompanied with the ID 
s code and the frame number on an external monitor, 
or for making a hard copy of at least one of the pho- 
tographed image frames. 

6. A still camera according to claim 4, further compris- 
10 es manual data input means (1 4,32) for entering op- 
tional data (56) to be assigned to a designated im- 
age frame prior to or after photography of the des- 
ignated Image frame while displaying the optional 
data on the display device, wherein the optional da- 

is ta may be displayed In combination with the movie 
image of the subject prior to the photography, or 
may be displayed in combination with a still image 
of the designated Image frame after the photogra- 
phy In the reproduction mode, and the optional data 

20 is written In the memory after the photography in 
association with the image data of the designated 
image frame. 

7. A still camera according to claim 6, wherein the op- 
2S tional data written in the memory may be revised by 

operating the manual data input means while ob- 
serving the optional data on the display device in 
the reproduction mode. 

30 8. A still camera according to claim 1 , further compris- 
ing an optical viewfinder (38,82,91 ,92) consisting of 
an optical system having at least an eyepiece and 
an objective lens. 
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9. A still camera according to claim 8, wherein the op- 
tical viewfinder is alternatively used with the display 
device displaying the movie image of the subject. 

10. A still camera according to claim 8, further compris- 
ing checking means (85) which compares a supply 
voltage from a power source of the still camera with 
a reference voltage and stops power supply to the 
imaging device and the display device when the 
supply voltage goes below the reference voltage. 

11. A still camera comprising: 

reading means for reading an ID code from a 
photo filmstrip or a container of the photo film- 
strip loaded in the camera; 
an imaging device for photoelectrically picking 
up analog image signal from a subject; 
Image processing means for converting the an- 
alog image signal into digital image data; 
a display device for displaying a movie image 
of the subject based on the digital image data; 
photography means for photographing an im- 
age frame of the subject on the photo filmstrip 
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in response to one shutter release operation; 
frame number determining means for determin- 
ing a serial frame number of the image frame 
photographed on the filmstrip; 
a magnetic recording device (27,35) for writing 
data on a magnetic recording layer that is pro- 
vided on the filmstrip in association with each 
image frame photographed on the filmstrip; 
a memory for storing the image data and addi- 
tional data relating to the photographed frame, 
including the ID code of the filmstrip and the 
frame number of the photographed image 
frame; and 

data writing means for writing the digital image 
data of one frame in the memory synchronously 
with each shutter release operation, and for 
writing the additional data, and at least part of 
the data written on the magnetic recording layer 
in the memory In association with the image da- 
ta of the corresponding frame. 

12. A still camera according to claim 11, wherein the 
memory has a capacity enough to store the image 
data and the additional data for at least one filmstrip 
that can photograph a plurality of image frames 
thereon. 

13. A still camera according to claim 12, wherein the 
memory is a built-in memory of the still camera, a 
card-type memory attachable to the still camera, or 
an IC memory incorporated into the container of the 
filmstrip. 

14. A still camera according to claim 13, further com- 
prises manual data input means for entering option- 
al data to be assigned to a designated image frame 
prior to or after the photography of the designated 
image frame, wherein the optional data is written by 
the magnetic recording device on the magnetic re- 
cording layer in association with the designated im- 
age frame, and is written in the memory by the data 
writing means in association with the image data of 
the designated Image frame. 

15. A still camera according to claim 14, wherein the 
optional data may be displayed on the display de- 
vice In combination with the movie image of the sub- 
ject prior to the photography, or in combination with 
a still image of the designated image frame after the 
photography based on the data written in the mem- 
ory, and may be revised by operating the manual 
data input means while observing the optional data 
on the display device, wherein the revised optional 
data is rewritten on the magnetic recording layer 
and in the memory. 

16. A still camera according to claim 15, wherein the 
data written by the magnetic recording device fur- 



ther include photo data representative of an expo- 
sure value and the date of photography of each im- 
age frame. 

s 17. A still camera according to claim 15, wherein the 
container permits advancing the photo filmstrip out 
of the container by rotating a spool in an unwinding 
direction after having the filmstrip fully wound into 
the container, and the still camera further comprises 

10 film transport means (26) which rotates the spool of 
the container in the unwinding direction. 

18. A still camera according to claim 1 7, wherein when 
the container contains a developed photo filmstrip, 

IS and the ID code read by the reading means coin- 
cides with the ID code stored in the memory, the 
display device displays based on the data written in 
the memory a still image of at least one of image 
frames on the developed photo filmstrip, accompa- 

20 nied with the frame number and the optional data, 
so that the optional data may be revised by operat- 
ing the manual data input means while obsen^ing 
the optional data on the display device, the revised 
optional data being rewritten on the magnetic re- 

2S cording layer and in the memory. 

19. A still camera comprising: 

an Imaging device (38,39) for photoelectrically 
30 picking up analog image signal from a subject; 

a display device (1 2) for displaying a movie im- 
age of the subject based on the image signal 
picked up by the imaging device; 
photography means (3,24,34) for photograph- 
3S ing an image frame of the subject on a photo 

filmstrip in response to one shutter release op- 
eration; and 

an optical viewflnder (38,82,91,92) consisting 
of an optical system having at least an eyepiece 
40 and an objective lens. 

20. A still camera according to claim 19, wherein the 
optical system of the optical viewfinder is partly 
used as optical system for forming an image of the 

45 subject on the imaging device. 
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A still camera according to claim 19, further com- 
prising checking means (85) which compares a sup- 
ply voltage from a power source of the still camera 
with a reference voltage and stops power supply to 
the imaging device and the display device when the 
supply voltage goes below the reference voltage. 
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